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[bookmark: _Toc237437093]Abstract
The incorporation of advanced technological systems such as IoT sensors, automated equipment, and cloud production systems into the production processes of SteelForm Manufacturing Ltd (SFM) is a clear indication of the modernization of the organization's manufacturing process. Even though technology improves the efficiency and quality of the production process, it also exposes SFM to the risk of emerging cyber threats that could disrupt the company's operations, compromise their confidentiality, and harm their customers' trust. This document analyzes the cybersecurity risks facing SFM and offers a realistic governance model that can help the organization in implementing appropriate technical, policy, and human-related measures[1].
[bookmark: _Toc237437094]1. Introduction
There have been remarkable changes in the way the manufacturing industry operates due to the implementation of Industry 4.0 innovations that enable businesses to increase productivity through automation, cloud technology and interconnected industrial systems. Nevertheless, increased connectivity means that businesses are exposed to cyber risks that could affect production processes, internal information and supply chain management. Ransomware attacks, phishing, and network compromise have been observed in manufacturing businesses due to reliance on continuous production processes and sensitive intellectual property. SteelForm Manufacturing Ltd (SFM) faces a number of these issues after implementing smart manufacturing solutions within its processes. In order to ensure cybersecurity and continuity of business processes, SFM needs a strong cybersecurity framework that would incorporate good governance, risk management, security measures and awareness among employees. This report provides recommendations for strengthening the cybersecurity capabilities of SFM[2].
[bookmark: _Toc237437095]2. Digital Transformation at SteelForm Manufacturing Ltd
SteelForm Manufacturing Ltd has embraced digital transformation by integrating advanced manufacturing technologies into its production environment. The organization now relies on IoT-enabled sensors to monitor equipment performance, automated machinery to improve manufacturing accuracy, and a cloud-based production management system to coordinate operations across multiple departments. These technologies have increased productivity, reduced manual intervention, and enabled real-time decision-making throughout the manufacturing process. Despite these operational improvements, digital transformation has also introduced new cybersecurity challenges. The growing number of interconnected devices, cloud services, remote users, and third-party suppliers has expanded the company's attack surface, increasing the likelihood of cyber incidents. As manufacturing systems become more dependent on digital technologies, implementing effective cybersecurity governance becomes essential to safeguard production processes, sensitive business information, and the organization's long-term operational resilience[3].
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Figure 1. Smart Manufacturing Environment at SteelForm Manufacturing Ltd.
[bookmark: _Toc237437096]3. Cyber Risk Assessment
SFM operates in a technology-driven manufacturing industry where there exists interdependence between production systems, cloud services, industrial control systems, and Internet of Things (IoT) devices. While technology adoption has improved operational efficiency and performance, it has led to the rise of many cybersecurity risks for the firm. Cyber risk assessment enables SFM to identify potential cyber vulnerabilities, assess the probability of occurrence and implement the necessary security controls before attacks can lead to significant damage. Firstly, ransomware is one of the most serious threats that SFM faces since it involves locking down production servers, manufacturing database systems and operational systems, thus leading to production downtime. Since manufacturing firms operate through the provision of uninterrupted manufacturing processes, any attack on these systems could disrupt operations and lead to delayed customer deliveries. Phishing attacks are another threat faced by SFM. In this scenario, cyber criminals send emails containing fraudulent content to trick employees into divulging passwords or installing malware in the system. Procurement, finance, and management personnel have a higher risk of falling victim to such scams owing to frequent communication with external entities and suppliers. Finally, insider threat is another risk that poses a problem for SFM. While an intentional act of an insider threat involves the misuse of access privileges by employees leading to theft of engineering documentation and altering of production data, an unintentional act of insider threat involves poor password practices, careless use of information, and clicking on attachments containing malware. Human factors remain the primary causes of cybersecurity incidents in today's organizations. Moreover, growing adoption of IoT-based industrial machinery presents further vulnerabilities. Industrial equipment is mainly designed for performance purposes, which means it is particularly attractive for the attack if the system is not updated frequently enough. Likewise, the cloud-based production management platform contains all the information about the manufacturing process that may become available to hackers due to poor configuration or insufficient protection against remote access. Cybersecurity within the supply chain is another vital issue. In this context, SFM works with outside suppliers, logistics companies, and software providers that might have access to business systems or operational data of SFM. In case of any cyberattack of one of those third parties, there will be a possibility to use the connection of the organization for penetrating the network of SFM. It means that cyber risks extend far beyond the infrastructure of the company. In order to establish priorities in dealing with these cyber risks, it is necessary to evaluate every threat depending on its probability of realization and potential impact on the business[4].
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Figure 2. Cyber Risk Matrix illustrating the likelihood and potential business impact of major cybersecurity threats affecting SteelForm Manufacturing Ltd.
[bookmark: _Toc237437097]4. Cybersecurity Governance Framework
SteelForm Manufacturing Ltd (SFM) needs a governance structure in place in order to have proper management of all security duties, policies and controls. This will enable proper coordination of cybersecurity processes in relation to business objectives while avoiding disruptions and cyber attacks. Strategic oversight shall come from the board of directors through approval of policies, allocation of resources and regular assessment of the firm’s cybersecurity performance. Operational oversight shall come from the IT Security Manager who will oversee the cybersecurity processes, compliance and risk mitigation. The departmental managers will also play a vital role in providing a governance framework through ensuring that employees comply with the security policies in carrying out their duties. An Information Security Policy should outline the conditions for acceptable usage of the computer systems and confidentiality of information as well as guidelines on security incidents. Employees will only access the computer system relevant to their roles based on least privilege principle. Role-based access control and multi-factor authentication will be employed in administrative accounts, cloud services and remote access connections. SFM should develop a data classification policy to classify data based on sensitivity of information. Engineering designs, customer contracts, production data, and finance documents should be considered as confidential data and thus need to be encrypted and access to such data should be restricted. Policies regarding retention of data and secure destruction of data should be put in place in order to reduce unnecessary exposure of such data. It is also important for SFM to implement network governance due to the fact that it manages corporate IT networks and operational technology (OT) networks. Production networks should be segmented, and firewalls should be put in place in order to minimize risk of spreading of malware into another network environment. Security assessments and software updates should be conducted to ensure that the organization's infrastructure is safe. Lastly, procedures for incident reporting, backups and business continuity should be developed within the governance framework. It is essential that employees understand how to report an incident, and important production data should be regularly backed up and safely stored.
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Figure 3. Cybersecurity Governance Framework for SteelForm Manufacturing Ltd.
[bookmark: _Toc237437098]5. Technical and Administrative Security Controls
To minimize the cyber risks in a manufacturing enterprise, it is recommended that SFM implements a set of both technical and administrative security controls. The layering technique helps ensure that if one measure is not effective against an attack, another can protect against cyber threat. As for the technical measures, SFM needs to install modern firewalls, IDS, IPS, and endpoint protection software to monitor network activity and protect sensitive data from malicious attacks. All staff members' computers and the production servers should have this software. The organization also needs to update its software regularly, especially its operating systems, cloud applications, and IoT devices to get rid of the existing security gaps. Business information, which includes engineering designs and customer records, should be encrypted. In addition, secure backups should be performed, and their copies should be kept in a different location for easy access in case of cyberattack. What concerns administrative controls, each staff member should have access to only those systems that he or she needs for work. Also, it is necessary to conduct security audits and vulnerability assessments regularly to find security gaps and eliminate them before they become a threat.
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Figure 4. Layered Security Controls Implemented at SteelForm Manufacturing Ltd.
[bookmark: _Toc237437099]6. Incident Detection, Response and Recovery Strategy
Having an established incident response strategy will allow SteelForm Manufacturing Ltd to identify cyber threats faster and reduce their impact on the organization's operations. The company needs to ensure continuous monitoring by using security monitoring applications that gather logs from servers, clouds, firewalls, and production systems. It is essential to analyze the collected logs to reveal any suspicious actions, which might point out a security breach. In case of a security incident, it is necessary to isolate the system in question so that the threat will not spread across the company's network. The IT Security Team needs to investigate the incident, find its causes and remove malicious software and/or access to the system. Once all the threats are removed, the system should be recovered by restoring it from the backup and testing its functions. At the end of the incident response, management of the company should carry out the review and evaluate its efficiency. All the lessons learned during the event should be used when updating future policies, technical measures and training programs for employees. Conducting the incident response exercises on a regular basis will help make sure that employees understand their duties in case of any cybersecurity threats[5].
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Figure 5. Incident Response Process for SteelForm Manufacturing Ltd.
[bookmark: _Toc237437100]7. Security Awareness and Compliance Programme
It is important for the staff at SteelForm Manufacturing Ltd to be conscious of their security. Awareness programs on the issue of phishing scams, password management, safe browsing habits, and how to handle sensitive information appropriately need to be held for all staff. The new joiners should go through a security program during induction and regular refreshers for existing employees are also necessary. As part of improving learning, it would help to hold simulations of phishing scams as well as short security tests. The departments that underperform should be guided further. It is also important to make sure that employees feel free to report any suspicious emails or behaviors on the system without any retribution from the organization.
[bookmark: _Toc237437101]8. Future Recommendations
SteelForm Manufacturing Ltd should keep enhancing its cybersecurity posture through the implementation of the new security technologies and the evaluation of its risk management techniques. Some of the future changes that should be made include utilizing threat detection using artificial intelligence technology, embracing the concept of Zero Trust security, conducting yearly penetration tests, and working more closely with credible cybersecurity partners.
[bookmark: _Toc237437102]9. Conclusion
However, in order for Industry 4.0 to be successfully adopted in SFM, it is crucial that the organization continues to have an effective cybersecurity strategy in place. This paper has examined the main cyber threats faced by SFM and recommended a corporate governance model, which would comprise technical measures, incident response plans, as well as staff awareness programs. The implementation of the suggested recommendations would enable SFM to protect their information resources, mitigate operational risks, and improve business continuity.
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